Attenuation of cell cycle regulator p27(Kip1) expression in vertebrate epithelial cells mediated by extracellular signals in vivo and in vitro.
Cell cycle arrest in potentially dividing cells is often mediated by inhibitors of G1/S-phase cyclin-dependent kinases. The cyclin E/CDK2-inhibitor p27(Kip1) has been implicated in this context in epithelial cells. We cloned and sequenced p27(Kip1) of ducklings (Anas platyrhynchos) and used an in vitro assay system to study the mechanism of p27(Kip1) downregulation in the nasal gland which precedes an increase in proliferation rate upon initial exposure of the animals to osmotic stress. Western blot studies revealed that p27(Kip1) is downregulated during 24 h of osmotic stress in ducklings with the steepest decline in protein levels between 5 and 8 h. As indicated by the results of Northern blot and semi-quantitative PCR studies, protein downregulation is not accompanied by similar changes in mRNA levels indicating that Kip1 is regulated mainly at the translational (synthesis) or posttranslational level (degradation). Using recombinant duck Kip1 protein expressed in E. coli, we showed that Kip1 is subject to polyubiquitinylation by cytosolic enzymes from nasal gland cells indicating that loss of Kip1 may be regulated, at least in part, by acceleration of protein degradation. In cultured nasal gland tissue, attenuation of Kip1 expression could be induced by activation of the muscarinic acetylcholine receptor indicating that mAChR-receptor signalling may play a role in the re-entry of quiescent gland cells into the cell cycle.